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Reference condition

Evaluation
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WrlYy/ Clive Tools?

NeombINEmonitonng data and other

INCHNEUERN TONIEIP UNGE %nd the
rglatr.]on:;h]os 2Imoeng hydrelegic processes and

SCOSYSIEMIESPONSE
'H'edJ(r PreIEms; based on land use, point
source discharges, and, non-point sources
Estimate; lex ’éj vulnerability
Indicate likeliheod of impairment
Save resources by strategically targeting
future monitoring and management actions
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Need for Predictive Screening
Systems to ldentify Problems

Where are these waters?
(Use tiered screening systems -
Landscape and in-stream.)

All Waters
10% 30% 100%

0% Impaired Impaired

" Statistical Sample Estimate

Documented Problems
from Targeted Sampling



Tar t " @ring to confirm problems
Target areas for prevention
Prioritize TMDL and restoration efforts
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We can’t monitor everywhere, so we must
monitor “smart.”



1999 Multiple Data Source (MDS)
Impervious Percent Estimate
Georgia 12 digit HUCs

1999 MDS (%TIA)
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Number of Georgia Watersheds/HUCs by Impervious
Class
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Biological Response Vs. MDS TIA

Y = 5.65888 + 5.37E-02X
R-Sq =35.7 %

Regression
------ 95% ClI
95% PI

30 40

NEW_TIA93



Aid deve opr%nt of biological, habitat,
nutrient, sediment and other criteria



Riparian N - Index (%) with Ecoregions
Georgial2 Digit HUC's

[ | Level 4 Ecoregions
Riparian N-Index (%)
94.2242 - 100
[ 90.5352 - 94.2242
86.8607 - 90.5352
[ 182.6743-86.8607
[ ]77.6488-82.6743
] 69.2589 - 77.6488
17.7083 - 69.2589
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Based on NLCD (early 1990's) satellite data
Analysis using ATTILA
Map by Jim Harrison

US EPA Region 4 - Atlanta, GA 40 0 40 80 Kilometers
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3/8/2001






Close-up of “Sprawl at Night: Seeing the Light”
Copyright 2001 National Geographic Society All rights reserved
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Yuma 15 fastest growing metropolitan areas



Estimated
Population Density
North Carolina 12 Digit HUC's

Population Density 1990
I °

B o-7101
Sources: [ 71.01 - 23491 F
US Census - 1990 and 2000 by block 23491 -737.15 US EPA
NC Office of Planning and Budget, 737.15 - 1808.99 Jim H .
Official County Projections - 2010, 2020 and 2030 I 1808.99 - 3652.62 Im Rarrison

B 3652.62 - 9999.99 2/19/2004
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DEVEIBRIMENAT O T|\/|DLS

_Heen rJr/mg spunces and causes
B Coplsitruieririe) hetter load| estimates - eg
SEG IJHJHHE dnarutrients
Setter GlS data for sediment TMDL's -
~ lanc 5 ape;, Urban areas, NPS loadings
riparian zones, etc.



Roads
Chattooga Watershed

Wshed.shp
Roads

A ‘ Based on TVA air photo interpretation

Analysis using ATtILA.

i by Jim Harrison
2 0 2 4 Miles 10/1/1999




'[@!EPA\L SEDIVIENIFLE@AD vs. ROAD DENSITY

|
/ : - gheieega River TMDL Study)
M,J ' —

FIGURE 13: PEAK TOTAL SEDIMENT LOAD DURING STORM EVENT
(Upper Chattooga River TMDL Project)
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Example P r« octs

“NeAaldentification of reference waters

ARENBIEESSESMEnt program

develspment = wW/Columbus State U.
VISE Jdenir,]'f'c*eﬂfor o reference

- condition, bioassessment development
and 303(d) list evaluation (Tetra Tech)

AL: Screening for non-point source
problem identification



VIGYENEXEIMPIE Projects
w]

n-StEaimIolegicall conditions

TN: Growith'Readiness initiative used
multiple data source impervious
estimation - prevent water quality
Impairment due to future growth

(W/TVA & others)



racy compared to statistical air photo
nder development)

Provides potential’ urban problem areas, load
Information for MS4 areas, aids development of
urban BMP’s



VIGJERREFIOI™2 -itiatives

“ESaVepapRIVErsESasint REMA
IRIWEINBIOOGINENESCAPE | Iatlonshlps
SISEVEIINUIIISHEC g, oy: ORD/Las Vegas

REGIONEINIRNErAIONIT Asse sment (REVA)
= Collzigofeli rmg with ORD/Las Vegas & RTP

R4 r; ENVIAPIstreams; statistical network
B iate(s) stream statistical network(s)

Build lar #relationships to extrapolate
condition estimates

Target present and future vulnerabilities
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AESISTANCE

_DAYNNIEASENESCARE Sontware

SAnalyiicalools Interface for Landscape
ASSESSIMENT (1Y ORD/Las Vegas)

— SO NaESCape. factors, near release
| Region 7 REMAP Great Plains Studies
Numerous published studies
Region 3 MAIA & REVA
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AVIHIBASIEZRASCape Factors
SEhtWare
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i1 Arc¥iew GIS 3.2
Eile Edit Miew TIheme Analpsiz Swiface Graphic: ‘Window Help JEYEIES

\E“E Ladscape characteristics...
|o| k |\ |'i'_'| |@|@|@|é| g | |T Riparian characteristics...

Physical characteristics...

Hurman stressors...

Create atlas...
Create index. ..
Create column charts...

Create histograms...
Modify reporting unit using point buffers...
Summarize points by zone. ..

et et oelheee 20 el Reparting Unit [HIC =] Landeover [NLCD =]
ID Field [Foe =]

i) Landcover Reclass Table

Set default indicatar definitions
O Anderson | € Andersan |l & NLCD € 5A4 © Custam
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" N
Natural Land Cover Percent (N-Index): Omernik Ecoregions (Level 4)
N-Index
- 90 - 100
- 80 - 89.999
[ ] 70-79.999
[ ]50-69.999
[ ]30-49.999
Based on NLCD and, [ ] 15-29.999
draft Level 4 Ecoregions (Omernik et al) _
Analysis using ATTILA - 0-14.999
May by Jim Harrison
US EPA Region 4
January 28, 2002 N
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otal Phosphorous in the Central Great Plains

95% confidence interval
ound regression line

Date of Maximum NDVI Standard Deviation (weeks)

Regression Equation:

TP =1.092 + -9.08E-02 x date of max NDVI sd
Adjusted r2 = 0.56



orous - Central Great Plains

Lowest Concentrations
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1st Quantile

2nd Quantile

3rd Quantile

’i 4th Quantile

’7 5th Quantile

Highest Concentrations
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IecyAVIERan (AA for Water)
(1 //OO%

ERAvENE USES arere evaloo g landscape models
irlert Wik or ed [ -,rmgg for water guality

PIOI ENISNIEISES oI {anas ;ape characteristics. ORD’s
| ANOSCAPEIECOIOYISLS e demonstrated that
EMPIREENL deriy it stlcal landscape modes can
e used zo Predict locations of water quality
Impairments and future Impairments. Unlike
conventio ngJ 'blent water quality monitoring which
has limited geographic coverage, landscape analysis
uses “wall-to-wall” geographic data derived from
remote sensing (primarily satellite data) and can fill-
In the gaps between water quality monitoring
stations.”






Sty rlgl,rrl“ itegy (2003)
Lire

=l

sria and watershed-scale indicators as
ning elements of chemical, physical

response of a water body to potential
ing the appropriate scale for remediation,
eam the riparian corridor or watershed-wide.
are established for a water body, landscape-scale
on ationships can be determined and used as a basis for the
ent of \{V?rshed—scale Indicators and as predictive tools for watershed
management. These new scientific tools could help states and tribes make water
quality standards more ecologically-based and could set the stage for better
watershed management. OST could focus on the integration of traditional
criteria into ecological criteria. ORD could research and develop watershed-scale
indicators and indices of watershed integrity. As useful approaches emerge, OST
and ORD would develop case studies to illustrate how ecological criteria and
watershed indicators work and would develop methods to assist states and
tribes with their own implementation.




oring - Using the Tools Together

Watershed Characteristics Overall Condition

Landscape
Indicator
Models

Confirmation of Impairment
and Diagnosis



